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GUAYAQUIL AND QUITO RAILWAY. 

BY 

F. W. BENNETT. 

Among South American countries Ecuador has been especially 
backward in railway construction. The country, from north to 
south, is traversed by two cordilleras of the Andes, on which are 
found some of the loftiest summits of the American continent. 
Between these ranges, at an elevation of from 8,ooo to 12,000 feet, 
is a plateau, in the plains and valleys of which the bulk of the popu- 
lation live. Their only communication, across the mountains to 
the coast, has been by pack trains, over trails for many months of 
the year scarcely passable. Here, apart from the current of modern 
progress, they have lived in practically the same condition since 
Pizarro conquered the ancient kingdom of Quito. 

Recently, there has been finished a railway to the heart of this 
beautiful region, connecting it with the principal seaport, Guaya- 
quil. As early as I873 the first link of this railway was built by 
the Government. Beginning at Yaguachi, thirty miles of road were 
built, in an easterly direction, through the towns of Milagro and 
Naranjito. Connection between Guayaquil and Yaguachi was made 
by small river steamers. The assassination of the President, 
Garcia Moreno, worthy of remembrance for his great abilities, 
stopped further progress for twelve years. 

In I885 the Government entered into a contract to extend the 
road to Guayaquil and to Riobamba, in the interior. The Yaguachi 
River was bridged, and the road built to a point called Duran, on the 
Guayas River. Guayaquil is three miles below, on the opposite side 
of the river, and a ferry is run between the two places. This part 
of the line was built across a swamp, and for a number of years, 
till sufficient ballast had been hauled, much trouble was caused by 
the settling of the roadbed. It was also flooded every rainy season; 
but the opening of numerous wide culverts has remedied this 
defect. 

The largest steamers engaged in the west coast trade visit 
Guayaquil; and there is sufficient depth of water for them to ascend 
to Duran and discharge cargoes at wharves, which could be con- 
structed without large expense, as deep water extends close in- 
shore. 

To the eastward, over the coast plain, the road was extended to 
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362 Guayaquil and Quito Railway. 

Chimbo, at the foot of the mountains. From Yaguachi to Chimbo, 
56 miles from Duran, the surface is a plain, rising almost impercep- 
tibly to an elevation of i,ooo feet at Chimbo. This plain is heavily 
timbered, save where, in the vicinity of the line, plantations of 
sugar, coffee, rubber and cacao have been cleared. 

At Chimbo the real difficulties of the enterprise, the ascent of 
the mountain, commenced. A continuous grade of 3% and curves 
as small as 400 were used. Numerous switchbacks were proposed 
to make the necessary development. Difficulties, both physical 
and financial, soon led to the abandonment of the work, and it was 
thirteen years more before anything further was accomplished. 

In I898 the Government of General Alfaro let a contract to a 
company of English and American capitalists to extend the road to 
Quito. It is due to this company that by far the most difficult and 
costly part of the line has already been built. 

Realizing the disadvantages of the line previously projected, a 
survey was made up the Chimbo River, crossing the cordillera at the 
foot of Chimborazo; but it was found that this route offered no 
advantages over the other. There remained only, with the limita- 
tions of grade imposed by the contract, the region of the former 
attempt. 

The Chan-Chan River breaks through the western cordillera in a 
deep gorge near Chimbo. High up on its precipitous slopes the 
line was located and construction started. This part of the Andes 
is of the cretaceous formation. The slopes, facing the Pacific, are 
bathed in perpetual mist and rain. The action of the waters, the 
chemical action accelerated by the tropical climate, has disinte- 
grated the original soft rock; land-slides have been of frequent 
occurrence, till the slopes to great depths consist almost entirely of 
a compacted earthy material, resting just at the angle of repose, but 
held somewhat by a mass of tropical vegetation. When the right of 
way was cleared, and deep cuts were made, after the season of the 
heavier rains commenced, the whole mountain above, in many 
instances, began to move. The line had to be abandoned. 

Undaunted by failure, the company turned its attention to a 
valley line in the bottom of the gorge of the Chan-Chan. But this 
was only possible by using an increased gradient. A new contract 
was made with the Government, by which grades up tO 5.Y2% were 
permitted. By using the narrow bottom lands, crossing and re- 
crossing the stream to avoid cliffs and heavy cuttings, a practicable 
line was secured. 

Beginning at a point called Bucay, on the old line, 54 miles from 
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Duran, the River Chimbo is crossed by a two-span steel bridge I77 
feet in length. The line then passes over the low dividing ridge, 
between the Chimbo and Chan-Chan rivers, and enters the valley of 
the latter stream, which it follows to the eightieth mile. The river 
is crossed no less than twenty-six times. There are in all forty- 
three steel bridges on this part of the line. I-beams are used for 
spans up to 30 feet; from 30 feet to I00 feet plate girders, and from 
100 feet to 153 feet, the longest span, either riveted or pin-connected 
trusses. The abutments are either of concrete or stone masonry, 
and are of the best construction. Three projecting points were cut 
off with tunnels, one of which, 256 feet in length, was lined with 
timber. 

At the eightieth mile the Chan-Chan is formed by the junction 
of the Alausi and Achupallas rivers. The Alausi, in the lower part 
of its course, has a fall of 12% or over in many places; while above 
its fall is from 3% to 5Y2%, thus reversing the fall usual in most 
rivers. To ascend to the upper course of the river development 
became necessary. For ten miles the line is supported on the 
mountain side. Development was accomplished by a switchback 
and a loop. Cuts here are not so difficult to maintain, as the 
country is much drier, and the material of a different character from 
that below. 

The switchback lies on the steep slopes of a bold nose of rock 
jutting out where the two rivers meet. Numerous retaining-walls 
were necessary. In one place a trestle 200 feet long is built on the 
slope. At the eighty-eighth mile, near the village of Alausi, the 
line crosses a ravine on a steel viaduct 340 feet long. Two other 
ravines above are crossed by single-span bridges. At the ninety- 
second mile the line crosses the Alausi, below a fall, on a steel 
viaduct 373 feet long and 122 feet high, and then re-enters the 
river bottom, which is followed for 8 miles more. The line then 
ascends a small side stream to the broad flat pass of Tiocajas, the 
divide between the waters of the Pacific and the Amazon, at an 
elevation of I0,648 feet. Then, descending over an easy country, 
the village of Guamote, 1I2 miles from Duran, is reached. The 
road is in operation to this point at present. 

The gauge of the road is 3 feet 6 inches, and the weight of rail 
55 lb. per yard. Ties are of California redwood. All timber, 
except for the most temporary purposes, had to be brought fromn 
California or Oregon. There is no timber in the interior, except 
the planted eucalyptus. Firewood, for domestic purposes, is brought 
for miles from the scrubby growth on the high mountain side. Both 
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wood from the coast and English or Australian coal are used in the 
locomotives. Near Guamote a promising bed of coal has been dis- 
covered, which, it is hoped, will solve the fuel question. The Shea 
geared engine is used mostly on the mountain division. 

The minimum curve is 290, and the maximum grade 5Y2% com- 
pensated. This maximum grade is confined to a portion of the 
mountain division 38 miles long. The remainder of the constructed 
line, and the line yet to be built, will have a grade not to exceed 
3% on tangents. The heavy grade is to be operated as a pusher. 
With the fine water-power easily developed close at hand, sooner or 
later this part of the line, at least, will be operated by electric power. 

Construction, especially in the Chan-Chan valley, was attended 
by many difficulties. No one had passed up the gorge previous to 
the location of the railway. The first thing to be done was the 
building of a mule trail. All heavy construction material could 
only be brought ahead as the track was laid, though tools, explo- 
sives, food, and a great deal of cement were packed over the rough 
trails. On the lower section of the line timber was dragged by 
oxen down the mountain side for the construction of temporary 
bridges. 

The native Indian labourers, who live by choice in the highest 
altitudes, sicken at once when brought to work in the lowlands. 
The Chan-Chan valley, especially, had a bad name with them for 
its unhealthfulness. Until an elevation of 6,ooo feet was reached 
none of them could be induced to work. The labour for the con- 
struction of the lower part of the line had to be imported from 
Jamaica. 

From Guamote to Quito, i6o miles, the road will lie over a much 
easier country. The route passes over a rich agricultural region, 
through numerous towns, and the cities of Riobamba, Ambato, and 
Latacunga. On either hand lie the snow-clad summits of Chim- 
borazo, Tunguragua, Iliniza, and Cotopaxi. This part of the line 
would form a link of the proposed Intercontinental Railway. At 
present the journey is made by stage coaches over the highway 
built by Garcia Moreno. This road is 30 feet wide, and in places is 
paved for miles; grades do not exceed I 2%, and the streams are 
spannied by beautiful stone arch bridges. 

The advent of the railway seems to have quickened interest in 
the almost unknown territory of the Oriente, lying at the foot of 
the eastern cordillera. The Governrnent is now building three 
roads into this country. All accounts describe it as having a fine 
climate and as rich in all natural resources. 
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